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Summary
Objectives: To identify the risk factors of an outbreak of meningitis associated with echovirus 30-
infection that occurred in Rome, Italy, in late 1997 among children from two different schools.
Methods: A case-control study was carried out. A case was defined as a child from either of the
two schools, A or B, who presented meningitis-like (fever, headache and vomiting), diarrhea, or
respiratory tract symptoms. All asymptomatic students were included in the analysis as controls.
Results: Among 446 pupils (80%) who answered the questionnaire, 68 met the case definition.
Twenty pupils developed a meningitis-like illness. Echovirus 30 was isolated from cerebrospinal
fluid (CSF) in four and from stools in six. Forty-eight pupils reported other symptoms. The attack
rate was 10.8% in school A and 0.8% in school B for meningitis-like illness; it was 12% and 10%,
respectively, for other enterovirus-like illnesses. The risk of meningitis-like illness was higher
among children attending school A (crude OR = 14.9; 95% CI = 4.3—52.1), among children using
any public pool (OR = 3.8; 95% CI = 1.5—9.9) and those using an outside swimming pool X
(OR = 13.4; 95% CI = 2.7—65.8 versus no swimming pool and OR = 8.3; 95% CI = 1.1—62.6 versus
other pools). The epidemic curve appears to suggest a person-to-person transmission.
Conclusions: The epidemic occurred by person-to-person transmission in a number of classrooms
and at swimming pool X.
# 2005 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights
reserved.* Corresponding author. Tel.: +39 06 83060486; fax: +39 06 83060463.
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A single enterovirus may cause a range of syndromes, from
undifferentiated febrile illness to frank meningitis and myo-
carditis.On theotherhand,differententerovirusesmaybethe
cause of the same syndrome. Thosemore frequently identified
as causingmeningitis are echovirus, coxsackie A and coxsackie
B.1 Meningitis caused by echovirus may be sporadic or epi-
demic, but since 1962, when the disease was found to be
associated with echovirus 30, outbreaks of meningitis caused
by this virus have been reported more and more frequently in
different countries: the USA,2 Taiwan,3 Turkey4 and many
European countries such as Switzerland,5 Germany,6 Belarus,7
Romania,8 Belgium,9 and France.10 The enteroviruses are
usually transmitted person-to-person by the oral—fecal route;
intra-familial transmission with secondary peaks of up to 43%
for echovirus has been described.11 However, since entero-
viruses have been found in open water4 and in lake swimming
water12 incasesofepidemics, someauthorshavehypothesized
an indirect mode of transmission. Others have demonstrated
an association between illnesses due to echoviruses and
recreational water,12—15 but the epidemiological evidence
concerning the route of transmission is still limited.
In our region, in central Italy, during the period 1995—
1999, viral meningo-encephalitis showed amean incidence of
1.3/100 000 inhabitants with 66.7 new cases per year; no
trend was observed. The percentage of subjects under 15
years of age was 69.1% until 1997; thereafter it decreased to
a mean value of 42.8%. A seasonal trend of cases was
observed in 1995 with most cases (62.9%) occurring in sum-
mer—autumn; the trend inverted in 1997 with most cases
(62%) being reported in winter—spring times.
No clusterwas reported from1995 to the end of 1997,when
four cases of meningitis due to enterovirus were reported in
Rome among children from school A between 27 October and
10 November. Twenty-two days after the last case in school A,
two other caseswere reportedwithin 24 hours of each other in
another school, B, located in the same district. Described
below is a study undertaken to identify the extent of the
outbreak, the risk factors and the mode of transmission.
Methods
Questionnaires
A questionnaire was administered to the parents of students
from schools A and B to collect information on symptoms that
appeared from 1 October until 18 December, in order to
include information from 25 days before the onset of the first
case of meningitis to 10 days after the onset of the last case.
Because the incubation period lasts 2—15 days on average, this
interval allowed us to detect two generations of infections
before the first case was diagnosed and one generation after
the last case was hospitalized. Clinical data were collected
from hospital records for hospitalized children. The question-
naire items concerned frequency of attendance at gyms,
swimming pools, scout groups and places of worship, previous
contactwith ameningitis patient, attendanceat social events,
travel, and residence. The questionnaires were administered
byhealthpersonnel in thefirst half ofNovember in schoolAand
in the first half of December in school B.Case definitions
A case of meningitis-like illness was defined as a student
from one of the two schools who presented symptoms such
as fever, headache and vomiting, with or without neck
stiffness during the study period. A case of other enter-
ovirus-like illness was defined as a student from one of the
two schools who presented symptoms consistent with an
enterovirus illness in the study period, without meningeal
localization. In the second group the following were
included: children presenting respiratory tract symptoms
such as fever and coughing or pharyngitis, children pre-
senting gastrointestinal symptoms such as fever and diar-
rhea or vomiting, and children presenting aspecific
symptoms such as fever and one or more symptoms among
malaise, headache, nausea, and abdominal cramps. All
asymptomatic pupils from schools A and B were included
in the analysis as controls. Symptomatic children who did
not meet any of the case definitions were excluded from
analysis.
Laboratory tests
Cerebrospinal fluid (CSF), blood and stool samples were
taken from all hospitalized cases. All biological samples
were analyzed by culture at the same laboratory. Samples
were inoculated in human fibroblast (MRC 5-ATCC) and
monkey kidney cells (Vero and BGM-ATCC).16 All cultures
showing evidence of cytopathic effect were inoculated
three times in the same cell line. Each virus was assayed
against a set of antisera specific for poliovirus, coxsackie-
viruses A9, B1, B2, B3, B4, B5 and B6 and individual echo-
viruses.17 The enteroviruses were characterized at the
molecular level at the Istituto Superiore di Sanita` (ISS) by
using a panel of RT-PCR tests in both 50 non-coding and VP1
coding regions using either referenced18 or home-made
primers (data not shown).
In December 1997, water samples were taken from swim-
ming pools X and Y, both attended by some of the students, at
the end of a day of normal operation. After concentrating
water samples on amembrane, nucleic acids were extracted,
purified and stored at 80 8C until they were analyzed. RT-
PCR method was applied to detect hepatitis A virus, enter-
ovirus, rotavirus and reovirus; PCR was applied to detect
adenoviruses 40 and 41.
Statistical analysis
Expected incidence rates of meningitis-like illness were
estimated as the rates the two schools would experience if
children contracted meningitis with the same probability as
observed in the regional under-15-year old population, in
1996 and 1997.
All cases of meningitis-like illness were compared with
controls using unconditional logistic regression.19 Both unad-
justed and adjusted odds ratios (OR) and 95% confidence
intervals (95% CI) for risk factors were calculated. The final
model included swimming pool and gym as risk factors, and
was adjusted for age and sex. School and age were slightly
correlated and only age was included in the multivariate
model. The statistical package Stata was used.20
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Figure 1 Cases of meningitis-like illness and other enterovirus-
like illness by onset week and school (Rome, Italy, 1997).Results
The parents of 446 children (80%) answered the question-
naire; 92% (146/158) from school A (pupils aged from 3 to 10
years) and 75% (300/398) from school B (pupils aged from 6 toTable 1 Characteristics of the six cases of hospitalized meningit
Onset date Age (years) Sex School Classroom
26 Oct 6 F A First
5 Nov 9 M A Fourtha
6 Nov 8 M A Fourth
10 Nov 9 M A Fourtha
2 Dec 6 M B First a
3 Dec 6 M B First a
a Shared a desk.
b Not analyzed.13 years). Twenty children met the case definition of menin-
gitis-like illness and 48 met the definition of other entero-
virus-like illness. The epidemic curve showed peaks of up to
five cases per week in school A (Figure 1). The mean interval
between cases ofmeningitis-like illness was 1.9 days in school
A and 3 days in school B, with an interval of 17 days between
cases in the two schools.
Cases of meningitis-like illness
Twenty children were classified as having a meningitis-like
illness, 17 in school A, (attack rate = 10.8%) and three in
school B (attack rate = 0.8%). Symptoms included fever,
headache and vomiting in all cases. The clinical course
was quick, with complete recovery in 3—20 days for all cases.
Only six cases were hospitalized and underwent lumbar
puncture. CSF examination led to various results: the first
and last case presented a pleocytosis with neutrophil pre-
dominance (820 and 1400 cells  106/L) while a mild pleo-
cytosis was observed in one case (150 cells  106/L). The
enterovirus was isolated in the CSF of four cases and in the
stools of all six cases. All the enteroviruses isolated in the
four cases from school A were identified as echovirus 30,
prototype strain DR/Roma97 (Accession number AJ295172);
those isolated in the two cases from school B were identified
as echovirus 30 prototype strain C/Roma97 (Accession num-
ber AJ295171). The two prototype strains diverged 0.7% in
amino acids and 5.3% in nucleotide identities when the capsid
VP1 regions were compared. Fecal specimens from four not
hospitalized cases of meningitis-like illness were negative. Of
the six hospitalized cases, five were males and all were over
five years old. Four children attended school A, three of
whomwere in the same class, and the two cases from school B
shared a desk. Three of the four children who attended a
swimming pool used pool X (Table 1).
Factors associated with meningitis-like illness were
attending school A (crude OR = 14.93; 95% CI = 4.28—
52.10), attending any swimming pool (adjusted OR = 3.85;
95% CI = 1.48—10.04) and attending swimming pool X
(adjusted OR = 13.38; 95% CI = 2.72—65.83 versus no swim-
ming pool X; adjusted OR = 8.31; 95% CI = 1.10—62.60 versus
other swimming pools). The younger children had a higher
probability of meningitis-like illness (adjusted OR = 3.60;
95%CI = 1.28—10.16). No significant association was observed
for gender, swimming pools other than X, gym attendance,
scout group attendance, attending a place of worship andis in the two schools (Rome, Italy, 1997)
Swimming pool Tissue Virus typing
CSF Blood Stools
X pos neg pos Echovirus 30
X pos neg pos Echovirus 30
Y neg n/ab pos Echovirus 30
none pos neg pos Echovirus 30
none neg n/ab pos Echovirus 30
X pos neg pos Echovirus 30
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Table 2 Risk factors for meningitis-like illness (Rome, Italy, 1997)
Variable Meningitis- like illness na Controls nb Crude OR 95% CI Adjusted ORc 95% CI
School
B 3 (2) 253 1.0
A 17 (4) 96 14.93 4.28—52.10
Age (years)
2—5 7 (0) 46 3.54 1.34—9.32 3.60 1.28—10.16
6—10 13 (6) 302 1.0
missing 1
Gender
female 8 (1) 168 1.0
male 12 (5) 181 1.39 0.56—3.49 1.55 0.60—4.01
Gyms
no 15 (3) 215 1.0
yes 5 (3) 96 0.75 0.26—2.11 1.47 0.48—4.45
missing 38
Any swimming pool
no 11 (2) 230 1.0
yes 9 (4) 85 2.21 0.87—5.53 3.85 1.48—10.04
missing 34
Swimming pool X
no 17 (3) 303 1.0
yes 3 (3) 12 4.46 1.15—17.29 13.38 2.72—65.83
missing 34
Swimming pools other than X
no 14 (5) 242 1.0
yes 6 (1) 73 1.42 0.43—4.11
missing 34
Swimming pools attended
others 6 (1) 73 1.0
pool X 3 (3) 12 3.04 0.67—13.83 8.31 1.10—62.60
Scout group
no 18 (5) 289
yes 0 22 undefined
missing 2 (1) 38
Attended place of worship
no 16 (5) 293 1.0
yes 2 (1) 24 1.53 0.33—7.03
missing 2 32
Lived in same building with a case
no 6 (6) 123 1.0
yes 14 (0) 225 1.28 0.48—3.40
missing 1
a The characteristics of children who tested positive for echovirus 30 are reported in parentheses.
b Childrenwith only onemajor symptom or one or moreminor symptoms were excluded from analysis as well as those with enterovirus-like
illness.
c AdjustedORs for age, sex, gyms and swimming pool. Covariates ‘swimming pool’ and ‘swimming pool X’ were not included simultaneously
in the same model.living in the same building with a case (Table 2). Two asymp-
tomatic children had contact outside the school with a case
of encephalitis of undefined etiology. No-one attended a
family party, social event or traveled in the month before
the onset of the first case.Cases of enterovirus-like illness
A total of 48 cases, 19 in school A (attack rate = 12%) and 29 in
school B (attack rate = 10%), presented syndromes we
defined as enterovirus-like illness, with gastrointestinal
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Table 3 Distribution of symptoms and syndromes of cases
(Rome, Italy, 1997)
Meningitis-
like illness
(n = 20)
Other
enterovirus-like
illness (n = 48)
Symptoms
Fever 20 48
Headache 20 8
Vomiting 20 10
Neck stiffness 3 —
Diarrhea 1 6
Nausea 6 8
Abdominal pain 2 10
Coughing 2 15
Pharyngitis 6 25
Photophobia 3 1
Rash — —
Shock — —
Syndromes
Meningitis-likea
(fever, headache
and vomiting)
20
Gastroenteric b 13
Fever and diarrhea 4
Fever and vomiting 7
Fever and diarrhea
and vomiting
2
Respiratory tractc 29
Fever and coughing 4
Fever and pharyngitis 18
Fever and coughing
and pharyngitis
7
Aspecificd 6
a Three children reported neck stiffness and three others photo-
phobia.
b These children did not present respiratory tract symptoms
except three who presented fever and vomiting and coughing and
one who presented fever and diarrhea and coughing.
c These children did not present gastroenteric symptoms except
one who presented fever and pharyngitis and coughing and vomit-
ing.
d Fever and malaise or headache or nausea or abdominal
cramps.symptoms (13 cases), respiratory symptoms (29 cases), and
aspecific symptoms (six cases) (Table 3). Fecal specimens
from 14 children were negative, except for two from school
A: a five-year-old girl with fever and malaise was positive for
rhinovirus and a five-year-old boy with respiratory tract
symptoms was positive for echovirus 3.
The twenty-nine children who reported only one or more
symptoms but did not meet the case definition were excluded
from the analysis, leaving 349 controls, 96 from school A and
253 from school B. Fecal specimens were collected from 23
asymptomatic children, who consented to provide them. All
the viral cultures were negative.
Environmental analysis
The analysis of swimming pool samples resulted in negatives
for all viruses tested.Discussion
From this cluster of cases of viral meningitis it is possible to
detect two different phases: the first from 10 October to 10
November at school A with 17 cases, the second 17 days later
at school B with three cases.
The first question to discuss is whether we are dealing with
an outbreak. The small number of cases plays against this
hypothesis, although other viral meningitis epidemics have
been reported with small numbers of cases.2,3,6,15,21,22 More-
over, the number of cases and the attack rates of meningitis-
like illness favors the outbreak hypothesis both in school A
and in school B, since the outbreak definition refers to at
least two cases linked by a same exposure or to an observed
incidence higher than expected. The frequencies in both
schools are much higher than the expected incidence, esti-
mated as 0.01 and 0.02 cases per 100 000 in schools A and B,
respectively. Finally, no other clusters were reported
between October and December 1997, though all schools
in the city had been alerted to this event.
The second question to discuss is whether the cases
belong to the same outbreak. The time elapsed between
cases at the two schools and the viruses other than echovirus
30 isolated in two cases of non-meningitis-like illness contra-
dict the hypothesis of a single outbreak. Seventeen days
elapsed between the last case in school A and the first one in
school B. This is longer than the 1.9 day and 3 day mean
incubation period observed within the schools and even
longer than the most common incubation period of enter-
ovirus infection, reported as 2—15 days.1 On the other hand,
among the 79 cases of meningo-encephalitis reported in
1997, 19 occurred in the autumn, 11 in children under 15
years old and six in these two schools located near each
other, in the same district in the city of Rome. The identi-
fication of the same echovirus 30 in cases from both schools
strongly supports the hypothesis of a single outbreak. The
differences observed between the two viral strains in fact,
may be interpreted as variations within a single genetic
group rather than the occurrence of two closely related
serotypes.23
The time elapsed between the series of symptomatic
infections could be explained by the role asymptomatic
infected children may have played in transmission. Moreover,
although the most plausible incubation period was 2—15
days, symptomatic patients are potentially infectious up to
a month after the onset of symptoms.1 Therefore the hypoth-
esis of a single epidemic is plausible, although we were not
able to identify exactly the contact points between the cases
from the two schools.
The analysis of risk factors showed an association of
meningitis-like illness with attending school A and swimming
pool X. Nevertheless, the OR for swimming pools explains less
than 50% of cases and the epidemic curve does not suggest
common exposure. Moreover, we did not isolate the virus in
pool waters and did not know whether chlorination was
continuous in the swimming pool during this period. A pos-
sible conclusion from our data is that person-to-person
transmission may have occurred in different places: one
swimming pool and some classrooms. In fact, four infected
children sat near each other in school while three cases from
different schools attended the same pool. Similarly, in Haw-
ley’s study, person-to-person contact may explain the
296 A. Faustini et al.reported outbreak, even though the echovirus was cultured
from lake water.12 In another study, swimming pool atten-
dance was associated with illnesses due to the Norwalk virus,
but the outbreak did not show the common exposure peak
and no virus was isolated from water.24 Five other studies
that reported an association between enterovirus-like illness
and water, both open waters12,14,25 and swimming pools,24,26
did not give any conclusion regarding mode of transmission.
Having isolated enteroviruses from open waters4 this has
confirmed the possibility that swimmers could contaminate
recreational waters, but this is not sufficient to explain
whether water can act as a vehicle of viral infection. The
current conclusions on enterovirus transmission could explain
the limited number of cases in most outbreaks, including the
one reported here.
We did not consider as a risk factor either contact with
domestic pets, since they do not host human enteroviruses,27
or drinking water and food consumption at school, since the
epidemic curve did not favor common exposure.
The case definition of meningitis-like illness we used was
aimed to identify additional cases of meningitis among non-
hospitalized children. The clinical definition we used
included the most important symptoms suggesting meningeal
or intracranial pathologies in children28 such as fever, head-
ache, vomiting and neck stiffness. Our cases of meningitis-
like illness presented all symptoms, but signs of meningeal
irritation were reported only in three confirmed cases. One
possible explanation for this is that the doctors did not look
for signs of meningeal irritation because symptomatic cases
were not suspected as having meningitis. It is possible that
this event occurred since fever, headache and vomiting are
not always predictive of meningitis, particularly in chil-
dren,28,29 and because the clinical course of viral meningitis
is quicker and the outcome more favorable.27 On the other
hand, neck stiffness may be entirely absent in the youngest
children;29 even among adult cases of echovirus 30meningitis
the neck stiffness, though included in the case definition, has
been reported by a varying proportion of patients from 0%5,6
to 32%21 to 71%.3 Finally, the signs of meningeal irritation,
although highly indicative of meningitis are not pathogno-
monic and the positive predicted value may be low; among
326 patients fewer than 15 reported having signs of menin-
geal irritation, only 30% had a bacterial meningitis and 13%
had an aseptic meningitis.30
We could not include the positive culture for enterovirus
or the pleocytosis in CSF in the case definition of meningitis,
because CSF samples were not collected from children sus-
pected of having meningitis, due to the mild course of the
syndrome, the spontaneous resolution and the patients’
ages. This is an important limit of our definition. On the
other hand, virus isolation in fluid and fecal specimens ranged
from 80% to 19% in fecal specimens1 and 9% in CSF speci-
mens,21 in previous investigations of aseptic meningitis epi-
demics. Finally, the inclusion of not confirmed cases,
although they may include false positives, is legitimate in
the context of a cluster of affected children.31—33
The case definition of other enterovirus-like illnesses was
aimed at including all possible syndromes due to entero-
viruses to better follow the course of the infection, and
assuming that the same virus could cause different syn-
dromes. Even though the case definition we adopted here
has been used in other studies,13,24 and they reported thesame proportion of different syndromes we found (40% of
meningitis-like illness and 60% of other enterovirus-like
syndromes), the case definition of other enterovirus-like
illnesses in our experience gives rise to doubts about the
real capability of detecting cases due to enterovirus. In
fact, symptoms were too non-specific and no proof was
found that these cases were part of the echovirus 30 out-
break; where the few cases were etiologically diagnosed,
the evidence pointed to the contrary. Other considerations
sustain this hypothesis: the incidence of cases differs
between the schools, according to different case defini-
tions; meningitis-like illness is much higher in school A
(10.8%) than in school B (0.8%), while the incidence of
other enterovirus-like illnesses is very similar in both
schools (12% in school A and 9.6% in school B). On the basis
of these remarks, the other enterovirus-like illness was
excluded from risk analysis.
We enrolled 349 asymptomatic children as controls, but
only 23 of them agreed to the rectal swab. The literature
reports that as many as 90% of infections are asymptomatic,11
but prevalence of asymptomatic infection in children is
reported in the range of 5 to 15%.21 Thus, though the pre-
valence is probably also low in Italy, infected children may
have been included among the controls. This form of mis-
classification would have reduced the difference between
symptomatic and asymptomatic children with respect to
exposure, leading to an underestimation of the risk.
It may be concluded that an epidemic of meningitis
occurred, due to echovirus 30, and was associated with
swimming in one pool. Based on the epidemiological char-
acteristics, we hypothesized that person-to-person transmis-
sion occurred at the swimming pool and in a number of
classrooms.
Acknowledgements
We thank Margaret Becker for English revision and Sarah
Pennisi for help with the figure.
Conflict of interest: No conflict of interest to declare.
References
1. Modlin JF. Coxsackieviruses, echoviruses and newer entero-
viruses. In: Mandell GL, Bennet JE, Dolin R, editors. Principles
and practice of infectious diseases. New York: Churchill Living-
stone; 2000. p. 1620—36.
2. Centers for Disease Control. Outbreaks of aseptic meningitis
associated with echoviruses 9 and 30 and preliminary surveil-
lance reports on Enterovirus activity — United States, 2003.
MMWR Morb Mortal Wkly Rep 2003;52:761—4.
3. Kao CH, Lee SS, Liu YC, Yen MY, Chen YS, Wan SR, et al. Outbreak
of aseptic meningitis among adults in southern Taiwan. J Micro-
biol Immunol Infect 2003;36:192—6.
4. Ozkaya E, Hizel K, Uysal G, Akman S, Terzioglu S, Kuyucu N. An
outbreak of aseptic meningitis due to echovirus type 30 in two
cities of Turkey. Eur J Epidemiol 2003;18:823—6.
5. Schumacher JD, Chuard C, Renevey F, Matter L, Regamey C.
Outbreak of echovirus 30 meningitis in Switzerland. Scand J
Infect Dis 1999;31:539—42.
6. Reintjes R, Pohle M, Vieth U, Lyytikainen O, Timm H, Schreier E,
et al. Community-wide outbreak of enteroviral illness caused by
echovirus 30: a cross-sectional survey and a case-control study.
Pediatr Infect Dis J 1999;18:104—8.
Meningitis outbreak due to echovirus 30 2977. Amvrosieva TV, Titov LP, Mulders M, Hovi T, Dyakonova OV,
Votyakov. et al. Viral water contamination as a cause of aseptic
meningitis outbreak in Belarus. Centr Eur J Public Health
2001;9:154—7. (abstract).
8. Cernescu C, Tardei G, Ruta S, Bleotu C, Alexiu I, Jucu V. An
outbreak of aseptic meningitis due to ECHO 30 virus in Romania
during the 1999 summer.Rom JVirol 1999;50:99—106. (abstract).
9. Thoelen I, Lemey P, Van Der Donck I, Beuselinck K, Lindberg AM,
Ranst M. Molecular typing and epidemiology of enteroviruses
identified from an outbreak of aseptic meningitis in Belgium
during the summer of 2000. J Med Virol 2003;70:420—9.
10. Chomel JJ, Antona D, Thouvenot D, Lina B. Three ECHOvirus
serotypes responsible for outbreak of aseptic meningitis in
Rhone-Alpes region, France. Eur J Clin Microbiol Infect Dis
2003;22:191—3.
11. Collier L, Balows A, Sussman M. Topley and Wilson’s microbiol-
ogy and microbial infection. IX edition. London: Hodder Arnold;
1998.
12. Hawley HB, Morin DP, Geraghty ME, Tomkow J, Phillips CA.
Coxsackievirus B epidemic at a boy’s summer camp. JAMA
1973;226:33—6.
13. D’Alessio DJ, Minor TE, Allen CI, Tsiatis AA, Nelson DB. A study of
the proportions of swimmers among well controls and children
with enterovirus-like illness shedding or not shedding an enter-
ovirus. Am J Epidemiol 1981;113:533—41.
14. Dente FA, Blanchollun E, Delicnierex A, Flamen P. Coxsackievirus
A16 infection from lake water. JAMA 1974;228:1370—1.
15. Kee F, McElroy G, Steward D, Coyle P, Watson J. A community
outbreak of echovirus infection associated with an outdoor
swimming pool. J Public Health Med 1994;16:145—8.
16. Rotbart HA, Romero JR. Laboratory diagnosis of enteroviral
infections. In: Rotbart HR, editor.Human enterovirus infections.
Washington D.C.: American Society for Microbiology; 1995 . p.
401—18.
17. Grandien M, Forsgren M, Ehrnst A. Enterovirus. In: Lennette EH,
Lennette DA, Lennette ET, editors. Diagnostic procedures for
viral, rickettsial and chlamydial infections. 7th ed. Washington
D.C: American Public Health Association; 1995. p. 279—97.
18. Chapman NM, Tracy S, Gauntt CJ, Fortmueller U. Molecular
detection and identification of enteroviruses using enzymatic
amplification and nucleic acid hybridization. J Clin Microbiol
1990;28:843—50.
19. Hosmer DW, Lemeshow S. Applied logistic regression. New York:
John Wiley & Sons; 1989.20. Stata Statistical Software. Release 5.0. College Station (TX):
Stata Corporation; 1997.
21. Kaplan GJ, Clare PS, Bender TR, Feltz ET, List-Young B, Nevius E,
et al. Echovirus type 30 meningitis and related febrile illness:
epidemiologic study of an outbreak in an Eskimo community. Am
J Epidemiol 1970;92:257—65.
22. Mohle-Boetani JC, Matkin C, Pallansch M, Helfand R, Fenster-
sheib M, Blanding JA, et al. Viral meningitis in child care center
staff and parents: an outbreak of echovirus 30 infections. Public
Health Rep 1999;114:249—56.
23. Oberste MS, Maher K, Kennett ML, Campbell JJ, Carpenter MS,
Schnurr D, et al.Molecular epidemiology and genetic diversity of
echovirus type 30 (E30): genotypes correlate with temporal
dynamics of E30 isolation. J Clin Microbiol 1999;37:3928—33.
24. Kappus KD, Marks JS, Holman RC, Kennicott Bryant J, Baker C,
GaryW, et al. An outbreak of Norwalk gastro-enteritis associated
with swimming in a pool and secondary person-to-person trans-
mission. Am J Epidemiol 1982;116:834—9.
25. Wenner HA, Abel D, Olson LC, Burry VF. A mixed epidemic
associated with echovirus types 6 and 11. Am J Epidemiol
1981;114:369—78.
26. Lenaway DD, Brockmann R, Dolan GJ, Cruz-Uribe F. An outbreak
of an enterovirus-like illness at a community wading pool:
implications for public health inspection programs. Am J Public
Health 1989;79:889—90.
27. Dowrsett EG. Human enteroviral infections. J Hosp Infect
1988;11:103—15.
28. Levy M, Wang E, Fried D. Diseases that mimic meningitis. Clin
Pediatr 1990;29:254—5, 258—61.
29. Geiseler PJ, Nelson KE. Bacterial meningitis without clinical
signs of meningeal irritation. South Med J 1982;75:448—50.
30. Oostenbrink R, Moons KG, Theunissen CC, Derksen-Lubsen G,
Grobbee DE, Moll HA. Signs of meningeal irritation at the emer-
gency department: how often bacterial meningitis? Pediatr
Emerg Care 2001;17:161—4.
31. Cushing AH. Necrotizing enterocolitis with Escherichia coli heat-
labile enterotoxin. Pediatrics 1983;71:626—30.
32. Han VKM. Sayed H, Change GW, Brabyn DG, Shaheed WA. An
outbreak of Clostridium difficile necrotizing enterocolitis: a
case for oral vancomycin therapy? Pediatrics 1983;71:
935—41.
33. Gaynes R, Palmer S, Martone WJ, Holt CL, Buchter DS, Frawley
LW, et al. The role of host factors in an outbreak of necrotizing
enterocolitis. Am J Dis Child 1984;138:1118—20.
